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NASA's Goddard Space Flight Center
Safeguarding and Improving Life on Earth
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Magnetic 
Storms at 
Earth
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WHY ARE ECLIPSES SO RARE? 
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WHY DOES NASA CARE?
“…The expansion of human knowledge of the Earth and of phenomena in the atmosphere and 
space…” and to “provide for the widest practicable and appropriate dissemination of 
information concerning its activities and the results thereof…”
– 1958 NASA Space Act, as amended 
1. Safety – NASA’s #1 core value and the #1 priority during any event
2. Science – Awareness of missions, science and return on investment
3. Education – Fundamental learning opportunity of nature’s processes
4. Public Engagement – Unique opportunity for all U.S. to participate
5. Citizen Science – Several apps for citizens to gather data on nature’s 
processes
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AUGUST 21, 2017: First total solar eclipse visible in the 
contiguous United States in 38 years.
First coast-to-coast since 1918.
First just in the USA since 1778.
Credit: NASA’s Scientific Visualization Studio
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TOTAL SOLAR ECLIPSES ACROSS
NORTH AMERICA 2001 - 2050 
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What You Can See: Shadow Bands
Light shines through air, creating a wavy pattern similar to light through water in a pool
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What You Can See: 
Diamond Ring and Bailey's Beads
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What You Can See: The Corona and Prominences
Rob Lucas, with Jay Pasachoff's 2013 Eclipse Expedition
Image Used With Permission
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What You Can See: The Sky During Totality
Jupiter is to the east of the Meridian (left), Mercury, Mars, and Venus to the west. 
Eclipsed Sun and Regulus
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Awareness of missions, science and return on investment:
• NASA science missions and programs 
• Seeing the sun
• Observing from the ground  
• Observing Earth 
• Studying the Moon
• Tracking planetary eclipses 
• Finding exoplanets
SCIENCE
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NASA funded a team to 
train volunteers to collect 
images of the eclipse for 
the Citizen Continental-
America Telescopic Eclipse 
(CATE) Experiment to study 
the dynamics of the inner 
solar corona.
CITIZEN SCIENCE
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The GLOBE community contributes 
scientific data to NASA and 
GLOBE, your local community, and 
students and scientists worldwide
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SPACE GRANT SUPPORTED SCIENCE
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Total solar eclipses help us understand the sun-Earth connection. 
NASA is funding 11, sun-focused and Earth-focused, studies:
• Physics of the coronal plasma 
• Measuring temperature and flow speed in the solar corona
• Interdisciplinary airborne science from NASA's WB-57  
• Measuring the infrared solar corona 
• Citizen science: measuring the polarization of solar corona 
• Rosetta-stone experiments at infrared and visible wavelengths 
• Induced changes in the ionosphere over the continental U.S.
• Contributions of ionization sources on the ionosphere  
• Empirically-guided solar eclipse modeling  
• Using spacecraft and ground-based instruments for radiative 
transfer  
• Land and atmospheric responses
SUN AND EARTH SCIENCE SUPPORTED THROUGH AO
Credit: Marla Hladiuk
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ON THE DAY OF THE ECLIPSE
• Safety first!!
• Plan!
• Watch
• Enjoy
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Thank you!  
More on eclipses http://eclipse2017.nasa.gov  
http://www.nasa.gov/eclipse
More on safe viewing of eclipses http://eclipse2017.nasa.gov/safety 
http://go.nasa.gov/2evRZBG
We welcome questions and comments at
https://eclipse2017.nasa.gov/contact-us
jim.spann@nasa.gov
c.alex.young@nasa.gov
Eclipse Photography
Gordon Telepun, M.D.
Image: M.L. Adams, 2001 -- Lusaka, Zambia















